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I. INTRODUCTION
Over the past few years, substantial progress has been made in advancing the one-electron theory of deep sur- face] to be an outward distortion. As will be seen later, our calculation confirms the assumption of an outward breathing-mode distortion.
The main objectives of this study are the following: (i) to determine the direction of symmetry-conserving (breathing-mode) forces on the nearest neighbors to the defect, i.e. , to determine whether inward or outward distortions are expected for a given impurity, (ii) to estimate the amphtude of breathing-mode distortions on atoms surrounding the defect and the spatial extension of the distortion fields, and (iii) to study the mechanism driving the distortion. This is made possible by investigating the forces caused by the defect on individual atoms. The approach used in this paper is very similar in spirit, but 
where G" is the inverse of the Jacobian matrix J", (111) "extra" Cu electron, which apparently is confined to the central-cell region, partially heals the broken bonds and therefore the reduction in anisotropy of the charge density due to the Cu impurity is smaller than for the vacancy.
Because of the similarities between the two cases, it is now not very surprising that an outward breathing-mode distortion is found also for Si:Cu (Fig. 5) . Again the decrease in covalent bonding around the defect helps to push the neighboring atoms out, although this mechanism is not as dominant in this case as for the vacancy. This is partly due to the presence of the extra valence electron around Cu, and partly due to the fact that the effective force caused by the spherically symmetric part of bp(r ) has changed. StiH, however, it is the anisotropic part of bp( r ) which gives rise to the largest force.
B. Relaxation of the lattice
When the lattice is allowed to relax freely to absorb the forces exerted on the nearest neighbors to the defect, we obtain the distortion pattern shown in Fig. 6 for the vacancy and in Fig. 7 
